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(57)Abstract: 

PURPOSE: To facilitate alignment between a photodetector and optical 
fibers and to obtain optically stable optical coupling parts with decreased 
man-hours for assembly by constituting the optical parts formed with the 
inclined photodetecting surface of the photodetector. 
CONSTITUTION: The optical coupling parts include a substrate 1 
horizontally formed with V-shaped grooves 2 on its front surface and 
include a sub-mount 7 of a non-rectangular parallelepiped formed with a 
slope 3 on one surface. The optical fibers 4 are fixed in these V-shaped 
grooves 2 and the photodetector 5 is fixed to the slope 3 of this sub- 
mount 7. The sub-mount 7 is fixed to the substrate 1 by disposing the 
photodetector 5 opposite to the optical fibers 4. The photodetecting 
surface of the photodetector 5 is otherwise formed non- parallel with the 
mounting surface to be joined and fixed to the sub-mount 7 so that the 
photodetecting surface of the photodetector 5 mounted on the 
perpendicular face of the sub-mount 7 is inclined with the extension line 
of the optical fibers 4. As a result, reflected light does not advance 
backward to the optical fibers 4 even if the reflection is generated at the 
photodetecting surface of the photodetector 5. 




LEGAL STATUS 

[Date of request for examination] 14.06.1996 
[Date of sending the examiners decision of rejection] 27.07.1 999 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 



(19)B*:®i^»/f ( J P) (12)^ Pi ^ Sl^^^S (A) (ll)#»mP^ra#^ 

#^¥ 8 - 9 4 8 8 7 



UZ){i>mB ¥^S^ (1 9 96) 4^12B 



(51) Int. CI. * 


m 




F I 






iRff 


G02B 6/42 














HOIL 31/0232 




















HOIL 31/02 


C 














^^J^©SC15 OL 


(^6 


M) 


(21)m^#^ 




- 2 2 8 1 6 2 




000231073 




















(22)m@B 




(1994) 9^22B 




^*i^d^^Kii£«lTB 2 1# 


2^ 










(72) ^B^^ 


OH -Ha 














i re 2 i # 


6 # 


a 






















(74)f^SA 


^m± mif ^ (^1^) 







(54) [^m(D^m yti^^mffa^<kz/^(Dmm:^f^ 



(57) [^IS^J] 

^ B r -5 ^ ^ Mli T X ^ (O 7^ 3t tc ;^3fe 

^gu S is <fc CD ©it ^ ^ «i #t -r s . 




(a) 




( 2 

I 

> h(Dmmm\z^ytm'j^^m^L. ^ytmi^^yty t-( 
ciifji^^s] ^m\z7K.W':^\^\zv^mm^j^^'r^m 

IX 0 ® ^ J i I ^ ¥ fr ( c ^ ^ ^ n ^ 3t ^ ^ ^ <i b , 

v^mm\z^y T-i ^^^m^v. ^-y^^y h\z^^m 
ibx^':f'r^> h^^mz^mvr^^L^^^mtr^^ 

V (c^i^-r s M»® $ -5 aip * V ^^jn 

^zm^i^xm^'r^m^^M:mi.. y^mm\zyty 20 

A^S^b, <®^citc:^^^^^@^bf::c: ch^it^^ch 

t^^^a^:■r-5 3fc^^^^fBS• 
^^zv^mm\zM\^r^mmm^^-t^mm^v^mm 
\z\M.^Lxm0^^^m^^mmv. Y^mm\zyty r-^ 
A'^rs^b, m^miz^^mir^m^vfcytm^^^a^ 
mm'r^ytm^^yamm:^m^zi^h^x. m^(Dunti. 
xm^^^mmi.. m:^ii:iiy^>'i/^m-rc^i\z^r) 

^ V ^Sfg fC^f^-r ^ * Wr ^ i^Ji?^ ^ V 

{citS^bTJ^fiS-r^^S^^ilb, V^^j^t3^:7 7-f 
MSrS^b, «^ffi«|g®i:b, ^Jfc^Ttt-eoS^® 
Sr « ^ ® Jfij T ^ IB ® K D ^rf C t * 1# ® t f 
S 7^ ^ S5m o 

^^x. ^ytm^\ty^mm(Dkfy^\zM^s'r^^y^\z 



^^¥8 - 9 4 8 8 7 
2 

^ ^ d ^ -r ^ ^ gCS o 

im^mi 2] mj^m9 \zmm^ti^^i^^^^a\z^ 

3} ^m\zjH.^:^\^\zv^mm^m^-r^ 
t^\zv^mm\zM\^ir^m§^m^m't^mm^v^m 
m\zm,^i.xm^'r^m^^M:m\^. v^mm^zyty 7 

m^mmm\z\^\fxmwL\zmmwLr)^\'fr;i^U'^mffa^ 
xmt^^timmL. ^:^i^:siy^>'^^m'rz.^\z^K> 

imj^m 1 4 ] if 1 3 \zi^m^n^^^^^^an 
m:^^\zi^\,^x. ^^m^\tw^mm(Db:y^\zMf^^'r 

^ ^ ^ <D T ^ ^ ^1 ^ 1^ m <h -r ^ >t )^ ^ ^ M it o 
[ 0 0 0 1 3 

(Dmm:^^\zm\^. ^^z. ^ytm^izyty 7^ /^^ttDm 
(Di^cm'^f:^it^^m\z^^ t^^z. mitxj:^<D^pui^ 
^^m\z^^y3i^^^uffai^,i:z^^(Dmm::^m\zm'r 

[0 0 0 2 ] 

im^cD^m] ytmmmm. ^i^mmm\zmm^n^^ 
^ytm'FcD^ytm^t^^Bmr^^y 7 
^ /i<Dmm t^m-^ Lx^m^m^^{i>:f^< i^^-t ^ z: 

(Dm^m^mm-r^mx^}^ . m4 (a) \:^z<Dmm\z 
mm^ti^mwL(D^m.m. ®4 (b) «04 (a) <Dm 

hTfeo, t<D-^<Dm\z^^m^st)^i^^tsti^. m 

WL 1 cD±gD {c:jg^$nsv^l!fg 2 tt3te:7 r-f A 4 

mm.'^^tir^ t B \z z ti^^^^zm^ii^ m iz 

n^Y ^mm 2 izyty 7 4 ^mmm^i.x^^\zm 
^J»^ii:b«)S. ^5fc^^5tiit:j5r#cc5-tf y^*:^ 

>h7JC^^-ra. ^bT, •tf:/*^'^ > h 7 <D^^^^ 

5 S:«^b;t®X»<:7 7-f /NMiSSch^rSj-r-s^fc, S« 

1 JC^bTC<DiJ-y V>> h 7 Sr^^^SJ^f ^. 

[0 0 0 3] &.±<om<. iJ-y^r:7> h 7 ^fieffl brtf 



( 3 ) 

3 

y-T'^ > h 7 cD-oco®(c:*5ViTS5t^^^ 5 (D±T:3^fSi 
<D ± T ffii <o iis $ M -r a s 5t ^ ^ 5 ± T ffij <D s 

u TTK^Sit tec? T^^^-r -5 jcii s . 
[0 0 0 41 m5\tco^^\zmm^n^^wi<D 
§^mm. ms (b) j^^s (a) (D^s^^-ri^T^ 

S 5 7t:7 7-f A*4 <DiSBB^^d6tc§F^ 10 

[ 0 0 0 5 ] 

i^^<Dx. c<Dmr)^\tu—^-y^:t- \^<D^m^m 

[ 0 0 0 6 ] tc^-r, S 5 DS^Ufc^g^n-Sfi^jfe 
$a O Ifil ^ S: b T i: ^ :7 r A O^® 

[ 0 0 0 7 ] c<D^m}t. ^ytm^tyty /-^to^m ao 
3^ ^ 6<j f c ^ ^ 5i£ ^ a :te ct ^ ia ig ^ $ g §^ -r 

[ 0 0 0 8 ] 

^ /^f>^^nm:^tifzyt\zMLx^^m^(D^^m^mm 
mm2 ^m^-r^mwLi t:M.mi^. —m^m^ms 

y 7^ /^4^m^V. if > h 7 oiSM® 3 tc^3t 40 

^m^v. ^ytm^ 5 ^yty 7 4 \zMf^ii:i. 
isbx^:/^^>h7 ^sm 1 {zmmiyrzct^^mt-r 

[0 0 0 9] mm\z7iQ^:^\t}\zv ^mm 2 ^m^-r^m 

® t ^ 0 ft ® <i: « I f ¥ fr fc « fi£ $ n ;t § 3t 3^ ^ 5 ^ 

mv. v^mm2 ^zyty 7 /^4 ^m^L. ^ir^^y 

h 7 lC$)t^^5 S:@3£L, ^%n=f- h (Jy^it^^^y 
7</X4 JCJtiajit L«>T1ty v:>> h 7 1 ICH^ 

L>h5feie^g5©«:ffi^b)£:. SO 



1#ra¥ 8 - 9 4 8 8 7 
4 

(0010) ^®fc:7K¥:ftrr^jc: v^?^?t 2 ^j^^f-s «h 
^\zv^mm2 \zn^'t^^^^z^^t^mmz o ^ 

m2\z%y 7^ n4^n^\^. M^® 3 *c^3t*^^5 ^ 

©^b^C <h«:4#^i:r^3t)^^eBS<£:<^^b;^Co b 

T, ^%m=f'\t.v'¥m.mo:>\±v^\zm^st^\±v'^\zw. 

^ ^ 7t ^ ^ fife b ;t , 

[0011] ^M{::7K¥;^r&it3V^^^^2 ^^^^t^t. 
^\zv^mm2\zi^H't^^^mz^^'t^mmz o * 
v^i@p2 (cit3^bTj^^r'5i^:te 1 *^^ib. v^m 
m2\z^y 7 ^ n4^m'^\^. 2^ \z^^m=f- % ^ 
@ ^ b 3t ^ ^ BP s ssi -r -5 3t ^ SB p°D M it ^ *5 
i^T, ^fii 1 o*?r^i: bx^j^s^^ffl b, S:3^ttX-/ 

3^i^^^aiSji:^^*^fifeb;to ^bT^^fe^^j^v^ 
n p CD tf 5" tf y 5" {C K JiJ ^ n/c ® ^ w 

^^^^b;to 
[0012] ^®tC7K¥:^f^tC V^?:^?^ 2 ^J^fife-T-S <h 

^\zv^m^ 2 \zn^^^^^m 3 ^wr^gji^ 30^ 
y'¥mm2\zm.'St\^xi^^^^^m.\^^m\^. v^m 

S2 tc)t7 r < AM ^@^b, «^M3fi®®^b. ^ 
3t^^ 5 «^cD^3fegD^M^® 3 \z\^nxmWL 1 
^0Mttrc5^fe^gPo°pS:i^fifebfCo ^bT, i^^®3fi 

fz: 

[0013] mim\zyi<.^^:^\^{zv^mm 2 ^m^-r^t 
#^tcv^^fpi2«c^ifij-r5M^® 3 *wrsagp3 0 * 
V ^mm 2 \zm^iyx i^fSi-r ^mwL 1 ^M^mi^. v^m 
^2{c3^>'r'f A4$:@^b. m^m3\:^mmtL. ^ 
ytm^f- 5 \t^(o^ytM^m^m 3 fcisiftTS^ 1 (cse 
mon^'frz^i^^^^t:mm'r^^m^ma>mit:^ik\z 
m^x. m^cDunhvxm^m^^mv. ^^i4x-; 

3fei^^fiBSMig:3&^&«l^bfe. ^bx, ^^fe^^ttv 

^mmiD^^y^^zmt^-r^b^y^izmm^tifz^ytm^ 

[0014] 

im^m] ^<D^m^m^-r^\z. %y7^n^\%%y 
7 ^ nt^ib^WL^^n^%\zn\^x^^n=f'(o^^^^^ 

^it b ^ d t cJ: 0 §516 3t 7 r /t t ©racofifc 

Wi^f^^^^Wi\Z^^hV<\Z. &5i:TX^CD'>3^l^3t^^ 
mz'^c'^U^^^U^^^^'t^^hii^X^^. i^T, 

c % ?g (D n ^ ^ ^ m 0^ e<) (cift ?g -r '5 . 

[0 0 15] C©%g«COglBSCT€:H 1 ^^MbTiJi^-r 



5 

mi (a) \tc<o^BM\zmm^ti^mwi(oi^mm'v 
^ 0 , mi ( b) ^^um 1(c) \tm i (a) *c3fe:7 

r A 43 J; $ 3t ^ ^ * H 3^ b c ^ o »r ® * ^ -r S 
T^s. 0it::i3i>T, 1 4ti^:7 7-fA\ 5 

[0 0 16] mi (b) ©|l2iS0llfc:;fel^Tf*, -y-yv*:/ 
> H 7 ^^^ii[;^ft^t«l^bT-ffi*i^^® 3 irbTli 
3{-^3fc^^5 ^^^®^b. 1fyv»>>h 

® 7&«3t 7 r < A- 4 CDj^Si^ b Ti^^-r -5 L T 

[0 0 17] 0 1 (c) <Dmmm^z:^\^^x\t. ^ytm^ 

®«r/hbT^^^S^L. 1ty7t:7> h 7 SrS^K 1 {CS^ 
©^-r-S il J: 0 , •y-:/x"j7> h 7 O^itMtc:^ fd- 

[0 0 18] z,<D^m(D^<D^mm^m2 (a) ^^rf 
m2 (b) ^mmi^xmrn-r^. m2 (a) itucD^m 
\zmm^ti^mm<o^mmx^r). m2 (b) \tm2 

(a) <DirMS:^-rST^§, ig2{-43liT, 1 
S I ^K)^^m^X$>r). 2 1 (D_h® {C?^fi^$n 

SV^^SlT^So 3 0«V^^it2 <i:l^lt(cSfel<D 

2 tm^-r^:^{^\zm^:^ti. t(Dm^\tv^mm2 t 
it^Lxm^-^. 3\:imm3 0 (ommm^m-r. 4^3^:7 

4i)^mm^^^nt:iiim\zz.ti^^i^\zmmitLtb^m 
mm^z^^'^tirc^<Dx$>^. 
[0019] z.:ix. 7^ /'^4 ii^^m^b L^ft 

^ /^4^%y 7-( nmmm<Dw^mm2\zmm^'^'^ 
•dr. c(D^mz^\.^xmmm^^mi.x\^^m^-t^, 
-^5. tfty7-(ni^mmv^mm2\zn\^t^^m^o 
o>m^mz\z^%m=f-b^m'^^^. $3t^^'5*s^ 
r^mm 3 0 (om^mm.mii\^'^'ir\zm^m 3 t-r^m 
^^mf^5 ^^(D^^mm^i^^i.xm^'^ti^ 
^^m^^ytm'i^m^m\zmm't^xM:\t-'WL{zmm:^ 

mmx^^ t ccDm^zm^pti^-^^m^m-^itiyid^ 

z.<Dm^m3t:jf(^^^m^z^mt^cii^z^o. m 
it :«r (fii 51 » r I ft tc ^ $ n * s 3t ^ ^ 5 « c CO * ^ 



( 4 ) l^mW- 8 - 9 4 8 8 7 

6 

^m\z^^m^m 3 ^zmm'r^^tt}^x^^c t^u 
-5- ^^m^5\tmm3 o<Dm^m3iz:io},f^v^mm 

2 ^zm-^mi^-^ntt^y 7^ /'^4(Dm&m±{zm'^mm 
$nso ccx. ±m(Dv^mm2:hxz^mm3 o\t. 
m^i (Dttm^i^xmm^^mmv. ^:^^jiy^>i/ 

[0 0 2 0] &,±(Dmr). 7t:7T<A43&^eMit^na 

^mi^s(D^ytm\z^\.^xKmyt:^m±vx^. cnn 

\tu-if-y-(:t- \^\zmi^x^m^m\zm^m^R^^ 
'rz:iz\^i^<u^. ^bT, ^^m'f'ScD^ytmit^y 
7^ /^4f}^(^mM^ti^^\znvxm^t^ z.ttf3.^ 

1 t LT^^ S i ^^ffl-rs^^, 

M^®3^ (10 0) ®{C^#bTJ^5 4" ^ZimJLT^Z 

20 S^<D5feSti 1 0 xiin3eS.T?*S<3!)t?, 54" 

3 tCcfc D^5fe-rs ^7t^n;t3fe<7)S«:^^|s^ 1 3 /X 

100 /im©±€rS7&«*S<DT, .ttlt3t*^^^ 
[0 0 2 1 ] ^« 1 ef|:tca5i»3 0 ^J^BKUT^e 

X. vt^m\z^\f^:^m< ^d^m^ s ^m^^m^-r^m 

30 f^01i-yv^> hti£xM<i: tl^-pT, ^^M^ 5 

(Dm'^m^j:m}timx$>o. 't(D^i:m\tfSimittsti 

ca:>mm<D. 3 (a) :}o^zsm 

3 (b) ^^MbTUiBg-rSo 133 (a) t^CKD^^Jc 
<^ffl$ns^«O^^®T^^0, S3 (b) JiS3 
(a) ©»rffiS:^-r®-l?*S. 

[0022] S3(Ci3t.iT, 1 (1^^ S i J: Ofj^-S^fe 
T^O. 2 1 ©iStCJ^fiKSn-S V^Si^T* 

-5. 3 0ttV^SIiS2 t|pIfi|{C^«l ©±t5(CJg^$n 

sg^si-c*s. ii(oaij8 3 0ttv^s^pi2 tit5Jfrs:J^ 
40 i^\zm^^n. ^(Dmi^^y^mm2 ^itmi.xm^'^. 
3\:i.mm3 0 (Dmrnmrn^TFi-ro 4\t.^y 7 ^ 5« 
^9tm=f'Xdb^. v^mm2\d.yty 7^ n4i)mm&i^ 
$ n Ac <h ^ fc c n € ^ {c sa^D-fr b 86 fi^jffl ^ $ 

[ 0 0 2 3 ] cc-e, ^fe 1 *«fiS;t-S**1sf<J: bT^^ 
Si€r^ffi-r«CilcJ:D, 3 S: (10 0) M 

7 A4 ;&^e»^S[#t^n/c)tfi^^^® 3 tcAl^b. C 
CfCi5l^TRStbT$5t3^^5<OS^®tCAIt-r'5». C 
50 mS4'' iD^^ULm3\Z^^R^ft\t,. S5t3^ 



( 5 ) 



WmW-S - 9 4 8 8 7 
8 



[ 0 0 2 4] j^±oiio, c<Dmmm\z^\,'^xh. ^yt 
m^5<D^ytm\z:i5\^^xs,i^tyti}^^^uxh. ctiti^t 
yr-c/'<4^itLxmnr^zii\tu<. z<DRmmt 
u-^-y-r ]^\zmLx^m^m\zm^^^R\^'t 

v^mmtPkm(oi^Wi\zm^vitm^mm 3 ^iti^x^ 
ytm^Qo^^m^zmx-r^^t^z^r). ^^^^>h 
^^mt\^. M3iTiic^fjMb, ^y 7^ /^h^itm 

v^mmti'^—^iifx.^x^r^. ^y 7 < n<Dm^n\zBL 

It ^ f^i # ^ Pi S -r 35: ^ i . 

[0 0 2 5 ] 



10 



^^m^tfty 7 nt.(Df^<D^m'^t>ii:^^^\z 
-r-st^jc, mhLxi:^<D^pfz\,^^^m\z^^t^%f^^ 
«B a * cfc ^ (^) ^ it :^ ^ ^ M #^ -r ^ ii t T ^ ^ . 

m 1 ] IIM^JJ^i^ai^T^iao 

[^2] ^(Dmmm^wtmt^mo 

(04] t(£5l50yS:itt§g-rSS. 

[05] tie*0ij^^^-rs0, 
[^aF^(Dij&^] 



1 

2 
3 
4 
5 
7 

3 0 



ity7^n 



[01] 



[02] 





(b) 



(c) 





/ 5 3 



^///////////?/> 




^ (b) 



B 2 



( 6 ) 



4tM¥8 - 9 4 8 8 7 





(al 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of tlie Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SmES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORpR BLACK AND WHITE PHOTOGRAPHS 

□ GRXY SCALE DOCUMENTS 

□ lines or MARKS ON ORIGINAL DOCUMENT 

□ R£FER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



